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mim i ) 

%.<D (a) „ (b) > (c) X»4 (d) OM^Mi^^^t^ * V^/f 
(a) E^J#^- 1 X-mZ ** 'J y< -~f'f' K 

(WIS^J*-^ 1 -e^£*L&E?iJK33V>T^& <t*>28~202<7)7 5 /m^fc^tr** 
y K 

(d)l£?ij#-^l X'^$tt^iB^J4'2 8-2 0 2 07 5 7 mt?it£*L&*°y ^"ff- KKiv> 
[!f ** 2 ] 

(a) , (b) 3U± (c) ^DNAd^^Sot^'Srfia^^^it^^tPitifil^ 

(a) 2 -e* £ DNA 

(b) S5^"J#^-2 tr^$tt^>DNA13^J^*5^r 8 1 - 6 0 6 #g (OMmZ^tt < £ &-^irDNA 

(c) JbfB (a) XH (b) ODMAfc*Jlt*#TT?, A^'j^XU >TJ 7>*v 

[it** 3 ] 

*SO (a) s (b) . (c) Xtt (d) OjiJflL*jWIJia*5a©tt**1-S#U^^K* 

(a) K?iJ:gH§- 1 *° U ^7°-?- K 

(b) E5!!#-^l ■Cf£$*L*Ey!|C^v»T^ft <fcU8~2 0 2 <E>7 5 7 S^&fc^tf # 

& # y mot, 3t«mi#5atstt€r^i-^ # v k 

(d) E^!l#^-l T-a$^^E^Jt , 2 8-2 0 2 5 ;ft^$tLS* s 'J^^f Kfc*5V» 

i~»7?;«, ttjftx^/Xtt-httniSr^ri- **y^^ kt*9T, it 

[W**4] • 

fi7ho-7lP, hTERT (thfn>7-«^0) itfc^*gfc«A£ 
Jut:* h n - viiat-* S 3 IBtt<Ot Fd-7» 0 
[If** 5] 

[If** 6] 

w** 3-5 iBfcv^-f i ^iB®<^#fi^ v n -Tin/ja* jSjm*j(Bii& fc***-r & - 

[if** 7] 

M^aHfe**, BHBfJftLlfc**!) C D 3 4 »ffeWJ!feT?**»*3S 6 TO«^<0^fto 
[W**8] 

[ft** 9 ] 

2-4 aHff 9 ft** 6-8 v^-f 1 *|B^O^ffio 

[if** i o ] 

W **3 - 5 v*r *ttf» 1 *IBm<0#il^ h n-T»i:^jfiL^,«>S:-g-tf AX#ilo 
[W** 1 1 ] 

%.<D (a) , (b) , (c) X»* (d) O^MMJ#®?&te£3i1-& #U ^7**- K* 
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^-v: 2/E 



(a)@e?ij#-?§- 1 tiz * y k 
y^y^K 

(d)@£^J#-^-lT'^$^^>@S^J4'2 8-2 0 2 <07 5 y»T?3E$ it* # V ^7°^ KlcUv> 
JfiL*HB/fiJ||»[flMt«:^r1-* #U K 

[a*^ 12] 

&<D (a) > (b) , (c) Xtt (d) ^jtHH^jWIiaittStffittSr^-rs^V^^P* 
(a)Ey>J*^- 1 # U ^-ff- K 

y ^t*?- k 

(d)E9lJ#-^l'CS£$^*iB^J4 , 2 8-2 0 2 ©7 5 ^ f-CSES Jt4 # K Cfi v» 

xmmmm&& * m-r h ** y ^ ^ k 

1 3 ] 

5t«m^^ ^jfoMXtft: nfifjtfi*cD3 4m&fflffi.-?$>zm&mi 2 mm 
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jWfl&OiiJllL5t»llOii5t^tt 

[&##&] 

[0 0 0 1] 
[0 0 0 2] 

j^m^ifommm^KmmLo ^mw^^^x^^o L^L^^hTtskmm^K^ 
ttiz &in&fflM i±m£> x®mm-?$> * - 1 #\ w& ^mftfoR k iri »* t ©«f »f ©— s t 

[0 0 0 3] 
[0 0 0 4] 

1 ) o 

[0 0 0 5] 

v«lJ»t:«-LT«l-*^?B'fttt«rtt*7t|§*> -jf a > V - * (hTERT) *Smt%> 

v y u t> a )p 9 &<D%.x~mioomft • sooBi^jiK^fz^xmmitir^^ 

[0 0 0 6] 

^(Dft^* %—XA<D— U&WhfrKZtlXZ-fco Dyer-MA bitj "sT -i 7 

£ t Lfc (##IM:It 2 ) o * fc. JIS&l8©ttig5Mfcfc«*>& V ~ y * • ^ ? 5** 

y ^75 ? CD34l^ttitJflL^Ba^lii^1-^ £ *«§*ii"CV»4 3 ) 0 

[0 0 0 7] 

nic) > -f >7*>f T>-(indian), RlWf- Mdesert)#&fc*iTV*& 0 

■eg^i, it-fki^^tL-c^i). n*<oM®x, sE&%m l &Rv ! s**-->yzmwvx 
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[0 0 0 8] 

mWJCffit 1 ] WO0 3/0 3 8 0 7 6 -^£r# 
IW&WfjcM 1 1 Experimental Hematology 29 , 174-182 
IW&W?3M2] Development. 2002;129:361-372 
m^WXM3] Mech Dev. 2001;106:107-117 

t i "5 1 1" & S*«] 
[0 0 0 9] 

»9l#*<J!>»:£ LfchTERT* r- o -vfflllfetta&gfiR? LT iiJk£#1i£tf ? $M#$ *U 
[0 0 10] 

IsfrV&iPb hTERTX >n-7»lt 4aJBl±«>**ifc*>fc 9abMMBfc*>«ttfc*ti* 

[sua * * 7t * o#^] 

[0011] 

fi"C*IS«fflt hTERT* hn-^HJfcfcl/ hn^-f ;V7^^^-^vW >fV 7 

* y &hTERT* h n -*r,«(indian hedgehog/hTERT* fa-v) L 

vtlt;^LCD34^tt^fla^ 3 . 6te> CFU-mix (Colony-Forming Units mixed cells, #J 
g3D--|||K) £5. 54£. HPP-CFC (Highly Proliferative Potential-Colony F 
ormingCell, Hmfetfotm* n--^«) &8. 9 f&m±£:ifiil I, **oitf(B$n. 
tzMMl*&t)%%IMM-rz>Z. t «:iaiU #l&9§ *^J& 3 -£fcfc*> 
[f&9!<Z>2fr*] 
[0 0 12] 

ihtufrfST-fct: h#f&* hn-YttCitfe^iAt^itt, ihh£il§ijf&:9i£i2:& £ 
> f«l*iWI^Lt, £jfo£#tB*iil3|-r*£i:a*"e£*o 
[0 0 13] 

[0 0 14] 

*#fi^ a , (i) * ? rmtt . \z\±^jvt<<t> m*;*? ^ite 

^&fflv>£^ifcMJ&oi#^;£i*o (2) SHSKf*. <<>yV7>-— y 

v*y ^^<b^^^JflL»^^H^^^^^1-^^it»M^»Jo (3) *h 

3KRS-frfe#fit^ hn-vjWUftRCT-e-oPfi^ra, afctffc (4) tfc* hn-vjpffljfefcfc: b 
[0 0 15] 

[0 0 16] 

>T4T> ^v*J*y if (J^Tihhi: o ) l*. £r^4 1 1 7 5 J 

mfrb%2>#V<71- Vt LT^jJtSK*#, l~277 5ymf±> SS^O^^^signa 

tHtE# 2004-3034949 



#M 2003-373173 



^-v: 3/ 



1 peptide-C, 203-411T $ smimMftKfrm.iitL&tX-lZlsBWZti&o tft#oT# 
rt-C^tTV^ihh{±, 28-2027* /|*>?.iotv^ 0 

10 0 17] 

*y ^^fflv^it^T-^^o (b)BB2?!l«-l-eiE$*L*E5!)lw^v»T^*< fct 

2 8-2 0 2fl57 5y^Mttf*V^f K (c)E?0*^ 1 -?£S*L*EBIfc*5V> 

itJfiL^miiJi^i***^** 0 ^ k. RVi&mmtt 1 -e^^^^is^i* 2 8- 

[0 0 18] 

»X, JSITO (a) - (d) 05tJliL*»llftJ||»[«tt«:^r-r4#y^^K*3-K1-*afe 

(a)@B^iJS=-^ 1 tiZ <<>7 , 4T> ^vV*??, (b)E?U#-§- 1 ffi^J I' 

£V>T^&< t i> 2 8-2 0 2 07 5 vm5S&£'g-tr**y^7 p "^h\ (c) @c?!l#-S§- 1 

KtJfeot, «JflL*3fflJI&JttJfi«14«r^r-r* #U K> Rl>* (dW^m^ 1 "CggS 

tL^>@S^J t t , 2 8- 2 0 2 COT 5 S&-C&2fl&tf*)'<'7'5' K^iS^T. 1 5 / 

10 0 19] 

jgK, JMM&fciti;, JUJITODNAri* b^&J >T4T> ^y V* y r&fc^Kte, i^T 

(a) @B^ll#-^ 2 -C^ £ ti&WA 

(b) W,n i &-^2TmZft>Z>UMmni"&^X 8 l -6 0 6#ao^£^& < t fc-^ifDNA 

(c) ±IB (a) Xti (b) ODNAfcRW^ftTt?. M7"'J^XU >T4 T>*v 

[0 0 2 0] 

SftaNfefTFiili. ttx-tf-f- H; 20~100mMT*2> 0 > 420-55*0^0 

*#*V^ [Molecular Cloning (Sambrook^ffi*(l989)Cold Spring Harbor Lab. Press, 
New York) ] c 
[0 0 2 1] 

fc^-f >tV 7> ^y^*y^oiSjllL*iWISmi5itjStttis «x.ur % TIEI" O 
HJfe0!l5fcH3tf£ ihh&SALfc* hn-^*fflJE#*iijfii« (HPC) ***«-r 

^^ipI^'Cti-«!l-e#So 
[0 0 2 2] 

& o 

[0 0 2 3] 

vUWW^^o ^hn--7»t:i±, #«ft*©«Ift^ hn-^JWI^ iBHfc 

^ h u-^M^U^xT-ft^tL^* hn--7|l)im$i^^ WOO 

3/0 3 8 0 7 e^^tClBIROhTERTat^^SA^^fcli Ml^ho-7li& (J£l 

x.t^ Science 277, p. 955-959 |:E«$iiTv»4 0 
[0 0 2 4] 
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hTERT^ hn-vJBBH&li. mZ-tt. ^fe© J: d *cbT«»T?S So 
pCI-Neo-hTERT-HA X J)PCR^T#7thTERT EcoRV-Sall f ragmentS: pBABE-hygro ^cloning L 
pBABE-hygro-hTERT^Pi^i-S (Proc. Natl. Acad. Sci. USA vol 95, pl4723-14728) 0 

B0SC23/^y^--i^>^ia(Proc. Natl. Acad. Sci. USA, 90: 8392-8396, 1993) £ 
fflv^T, ^CRIP/^^-S^^SBJfeCProc. Natl. Acad. Sci. USA, 90: 3539-3543, 1993 
JifB^W-fc. H-n*^/i/;*££*IM& (s*CRIP/P131) T^fitS^S 

o 

[0 0 2 5] 

^?-t7hn-7» (stromal cell) KJ&£fe£-££ 0 4B*Hffe*&*±i***fLv»** 
fc!fex.TS <b£2Hffllg*L;fco -€-0^ pBABE-hygro-hTERTti / W^nvfi/VlOO/t g/m 

[0 0 2 6] 
[0 0 2 7] 

v^ii:d ? "Cl-5o £HtK&. pRx-IRES-neo ( Hum Gene Ther. 1998;9:1983-1993) *J% 
[0 0 2 8] 

[0 0 2 9] 

3tJftim«i: LTli. Ififi^CD3 4lftt» (CBCD3 4 + t W&t Z. 1 1 h 
Z> 0 ) > iUMM CBCD 3 4+Mt* ho-^jJfflJfefc**J&*-r*ifc^ 

«t «9^fit-C#S^ HPCs : Hematopoietic cells) , itJfoJMB&H S C (Hematopoieti 
c stem cell, b^lfo.MIJ&) . 3ilfo.mi&tt> TV ^ifc, XtfB 'J 

[0 0 3 0] 

Clfc75 ? -e§> 5fc#£-££^ b#^>£: LTfi. T>TjgFte©SCF (k i t 

K) , f 1 t3V K, Fn>##xfv (TPO) ^=Sr^tfS ^ fc^ ? -e§. 
{±, TPO (50ng/ml), FL (50ng/ml)^.tFSCF (lOng/ml )£##S-£ £ CI £ So 

[0 0 3 1] 

1 ] 

^yf^7> 7 ^(ihh)ti. fl&4.»30 3-^ • ^ ? * <£>iilliL?>^& h~f 

jfil) # <t tft!UVEC(mflrPmSIIJS&) tcfefrt £^ v v* ^iJiWH:^ -#T-o3l5i 

miE#2 004-3034949 
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[0 0 3 2] 

^-fctfHlte, Total RNAIi QIAGEN RNeasy *y K (Qiagen) RT&J&ti* 
V T'h™ II>IME¥***ffl^ffo«: (Invitrogen, Tokyo, Japan) 0 
fcPCRRJfcttAccuTaq LA#'J>?-*5 jr^^ (v^) «rfl§v»-Cfrofc 0 94^ (denat 
uration) 35h 94*C (denaturation) 30U\ 56*0 (anneal ing)30U\ 72"C (extention) 6 
0#-C3 ^/HiWLfco ^lKffiWcprimerSr^Lfco PCR^{±2%OT^"n-^ • 

[0 0 3 31 
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[0 0 3 4] 

($a:lfc) 

> H^#*ffl/I&23 i hn--^MC»v>-ftL-e^ihhOV-t7'^-^?-"t?*^Patched(P 
TC)^iO f v^^-;HEjt^-'e*^smoothened(SMO)0|g^$-Ei6 (HI1A) . i^ClttiB 
hardwaj fb<^&fc — tLtv>t (Nat Immunol. 2001 ;2: 172^180) o 
[0 0 3 5] 

* fcx jtJfiLttiM SKTV^yi?? • ^ y v * y $r (SHH) <D 

A<0f^j&*tfeffiS*i3 #«W»jWJfe^^*t&l&ilt±«tfiiS5ftJSlT-C*o^:(ia IB) 

o 

[0 0 3 6] 

Lfco $«bfc> CD34l©14aBB&lci5tt^mRNAO|§^ : S:^ftLT<^^fci6> *5Mb>tlw\M 
-e*^>CD34|^14^ll (#EJg95%) T-fi> ihhfcMfcttlSfU 4 v^MSit^^&&SM0 
*>3&5l*Bie>;fc£*:d>e> (HIIC) > ihhfi^^-fki^Jfil^lJJ&^JtLT, ill < TOtt**35* 

[0 0 3 7] 

[##« 2 ] 

Hybridoma 5Elt±I0WA Developmental studies^ "XV K— ^ • AV^^JIAUo 
t^4"fV K-^t±10%FBS'g-IMDM> 2 mM glutamic 1%P/S (50 U/mL penicillin, 50 mg/m 
L streptomycin) *?*&%L£o 'W/U K 1 ill&KBalb C^**Oflaj£rtfcl 
ml© pristane«r«:#Lfeo ttffci%Mffl K £ & ^ 4 :/ V K-^flU&tta— h^U'fr*! 
UfcPBST? 2 0^1x^5:^ 2.5 x lO&WMa/mlKSHSLfco 22G#^^oT, 5 x 10 6 MB 

fbtf>^y ?n-^;i/ • #i#5El (IgGl) 0*||lt(i7"nx^ ^G* 9 A (ImmunoPure(R) PIE 
RCE) ^fflv>T=ffo^ 0 pm.OO^y 7 r (ImmunoPure(R) PIERCE) X*Tfc&Lt:&. pH2. 
&(D/* ?7t (ImmunoPure(R) PIERCE) "Ci 'Ji-">a>L fcitf&Ks 1M V ^Bttt't * 
7r pH7.5t?^D Lfeo IgGOfi (mg/ml) U\ A280/14xlOT*|fffi Lfco 
[0 0 3 8] 

[Hifefll 1 ] -f yy*<i T V ^r/*^ ^Mc^AhTERT* fo- vjfll jfe (J^T ihh 

1. libti^bn-viMt 

<b»JLT#£ 0 #et#«»IJa (MNCs) *150-cm 2 y9^^^ * •f-fyJ'aev^ - 

tfflv>fc 0 hTERT* ho-7ttli, ±fc*jFLfcWO0 3/0 3 8 0 7 6-5-<fc#te|Btt 
©^STCWSELfco hTERT-* h n- v|Bll&*^* £ tStfc^J&A* fa-v»^^ 
#5lL/io Cftk^li h • * h n-v3ffl)&{±Minimal essential medium-at^ 12.5KOIS 
ifiLjf (Gibco BRL, Rockville, MD, USA) . 12. 5%0^5B4 1 JfllYt (Gibco BRL) .1x10 
_6 M hydrocortisone (Sigma Chemical Corp., St. Louis, M0, USA) teXlfl x 10 
" 4 £-mercaptoethanol (Sigma Chemical Corp) £ifo(JIlL£ (LTC) igife"? 5 %C02. 3 
7° CtJggLfco Bii**fcHU&<0i&*W\ ±B©^9^f?^ •fO'VaKfttU 
SM&£> ^SMtLfcl&JIB^Mitift (Gibco BRL, Rockville, MD, USA) Zffim LrtrDulbecco 
modified essential medium (DMEM) trig#Lfc 0 
[0 0 3 9] 

2. Retroviral vector t itfc?-^A 

A/f^hn^y^ftVH 31 )^ ;V^> • ^ * -pRx-IRES-hrGFP*ftjK-f 4feie>»w % pRx- 

tbSE# 2004-3034949 
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IRES-neo4£>neomycin resistant gene=Sr> phrGFP-C plasmid (Stratagene, La Jolla, CA 
) ASfccDhrGFP (humanized Renillareniformis green fluorescent protein) (—717 
bp) lCg£&x.£o DH5a 3> \£T> hfflU (Life Technologies, Grand Island, NY) 
IwJgRlElfcgL pRx-ires-hrGFP£^A,-ev*& rr tf~-»±mini -preparation (Bio Rad, Her 

cuies, ca) Ltz'&izmmwmmftKXormm-rzztx-mzo 

[0 0 4 01 

Indian Hedgehog (ihh)ON5fcri ? . -eo^fStt^flif U C*lif£1££#*:&v>.I t *m 
#S*LTV>* 0 ihh<DN* (ihh-N. 1 -2 0 2) cDNAO^(i> M.E&3fc©RNA£&ffl L 
T^te¥J£J£>&oligo-dT& :/7>f v-fc LTifetrLfco Polymerase chain react ion (PCR) . 

5' -AGGATCCACCATGTCTCCCGCCCGGCTCCGGCCCCGACTGCACTTC- 3 ' -GAGCGGCCGCTTA 
GCCGCCCGTCTTGGCTGCGGCCGAGTG- 3 ' o 
[0 0 4 1] 

-tr^* • ~7H v-{CtiBamHl*T^f--Ir>^ • ^7 •v-HfiNotl^r-f h3fAb£o 
T#n-^^;vm^i»^^PCR0^^i»iiL-> ? n-~>?^* * --e&£pGEM-T eas 
ylC9-f y-v a > Lfc (Life Technologies, Grand Island, NY) 0 DH5 a St^JCSk^L 
1z&, ihhcDNA^^•^t l v^^^--^±$lJ|5S^^i'^b^J:oTIW|^L7^:o DNAOv-^ 

[0 0 4 2] 

pRx-IHH-IRES-hrGFPV h n t> 4 ;V7*^ * - &fp$1"& fc# pGEM-Teasy^<b ihh-N 
*<^cDNA?rflJPW^BamHIi;Notl (New England Bio labs, Beverly, MA) <D~^mitXm 
V) m LiSL/:. i tt^pRx-IRES-hrGFPCDBamHI i:NotllC y <{ V~- ~> a > Ltz 0 DH5 « £?IS 
RUfcft^N pRx-IHH-IRES-hrGFP*^^v»*3n--Sr|iOR*3!E (endonuc lease) vi'fb 
iZX^rmfcLtz (B2 (A) ) o 
[0 0 4 3] 

3. 1/ h n ^ ^ - 

(1) Phoenix-AMPH0,«^10cm dishK h?^.7x>v3 >018~24B#TO ^^xlO 6 -® 

(2) 15 fx g<D±M<02m<V UYW-i )VX - 1? 9 -pRx-IRES-hrGFP& & V>{±pRx-IHH-IR 
ES-hrGFPK> 0PTI-MEM(Gibco/BRL) £800 ,« IPtH'SDx^ 3t#LAi&£P§£ Lfco 

(3) £ friz ^fcOPTI-MEMfc 750 // 1$£»K LIPOFECTAMINE (2 mg/ml Gibco/BRL) 
&50 (i lflnx-T^o < OtHTBifcfcfMaLfco 

(4) Afc&#*fcBffcfc*«Cifc*S8SU Mza-e30~45^fiL^o 

(5) Phoenix-AMPHOMfctfcMJ, FBS*K?V^37*CO«»-ClKi*ofco 

(6) C}£(1.6 ml)5:#^H-Phoenix-AMPHO«^j&nx.fCo 

(7) H»w % 2.4 mIOOPTI-MEMSrjIjnxfco 

(8) 51$ W. 5%C02TTM V**.^- h Lfco 

(9) 4 mlO20%M^ S'Jfitifrfc'S'trDMEllfcin*.* l&'f >^r^-^- h Lfc 0 

(10) 24R#m$^ Phoenix-AMPHOMO^^O.45 /mOyr/y^^^-tliiU P 
hoenix-AMPH0tf>i£ift&5 ml<Dffi.i&Ltitgmz$mLt:o l*j|B#fc# V (Hexadimethrin 
e Bromide, SIGMA H-9268)&8 ,<g/mlK&& «fc 9 Kin A-80r I. fc 0 

[0 0 4 4] 

4. #fit* hn-T^Blia^O h7^7x^'>3 y 

#CK, ±M<02m,<DV y uVJ^Z • hn-T^atc F7^7x^ 

va> (transfection) Ltz (pRx-IHH-IRES-hrGFP£SA L-£hTERT;*. h n - vjjfflM. 

[0 0 4 5] 

21% f7>^7x^ va >&fHffri3fc* hTERTX hn-v$IJ&&5xl0 4 cell/10 cm 
dishi:=SrSJ:?«i^*3b. SBK, aUS«^Ufc±»«:37 , Comia*T?»»$"*. «. 
<^&X.V >n?-<r fn-v|i)| (stromal cell) iZ^^^^o 4 
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mw&&m±mi:mL^i%mzmz_xz t>K2Bm#mLti (H2 (b) ) 0 

[0 0 4 6] 

GFPR§1$* h n-v$BJ&£FACSCalibur (Becton Dickinson, Mountain View, CA) *M 

rr > ]> n-;v • * h n-v« (pRx-IRES-hrGFP£SA LfchTERT-* l>n-7«BI 
TO»Jttt3> hn-;v • 7 hn-^MfcPf^o ) ^tf ihh-* h o — v«T-, 
-HL-TtL96. 7%£ £ tT93. 3KT-& o fc 0 
[0 0 4 7] 
[Hife£U2] 

( i ) mmm i r^^tL^ihh^Mug^^v^T. * y ^ -^m<o^m^mw^fix 

V^&T^S^CrefK SH2 (CD105, endogl in) # i 0^3^073) <?>#£5L & X U ? GFPR§1$s£&^ 
[0 0 4 8] 

117^75 > (BSA) #PBST% 2WLfct, 5 x 10 5 iifflJ&£35LCD73 (SH3) (Ale 
xis Biochemicals, San Diego, CA, USA) £>&V*f±i5L CD105 (SH2) (Immunotech, Mars 
eille, France) »3 0^H, 4° CX7^0^Vtz 0 mfcttifct L TR-phycoerythr 
in (PRE) F(ab' )2*m^tz 0 EPICS XL f lowcytometer&JB^iW Ltz a fEBBlt 

[0 0 4 9] 

GFP<D^m^i^> V n-;Vjs <£ tFihh-X h n- v^K90UXbO#EJK-e£> *K 3£GFP 
^14MT-{iSH2^J:tFSH3^^0^ hn-^<D^O|§^^7ttt-CvVc (0 2(C)) 0 
[0 0 5 0] 

mmm 3 ] 

( 1 ) hTERT* h n --?mMl<-&V2>^ v v ^it^^l&ilJiRT-PCR^fflv^^L 
tzo Total RNAIi QIAGEN RNeasy (Qiagen) Tit^U KTKfott* 9 
V7Y™ummW-mm*m^f^jz (Invitrogen, Tokyo, Japan) o fth tlfz?CRRfolih 
ccuTaq LA**'J * 9— ^ y 7 7 (~>^v) fcfll^-C^To £ 0 94^C (denaturation) 35h 
94r (denaturation) 30fk 56*C (anneal ing)30#> 72T: (extent ion) 60#t? 3 5 *M 
7)^mmLfZo Ml lzm^?zvrimer*7FLfz 0 PCRj»ti2%<£>7 ifu • 

[0 0 5 1] 

(2) mM^llX-mMLtzihh-7 V v -^mMKiSil % ihh-K<DM&5&mtiwnmob\ot 
XffiffiLtz 0 ihh-7 bn-^«<7)^#±?tl0 // l&4/25% OSDS-polyacrylamidei§£F£> 
R**/l'-C$M*U ^LT-teS K9^f • • /ny h (Bio-Rad) "CPVDF^ VTW 

Liza i/uhh#t#: (5E1 ; IOWA hybridoma bank) X^ y y ^ • * £ 9^: 

^L£ 0 9^;V^tt/c^^{±ECL (Amersham Pharmacia) -e*&£BL£o 
[0 0 5 2] 
(M*) 

RT-PCR{±> ihh«ON*'H : S:^fU-r^)primer : Srfflv>T^fo7to 3> hn-;i/©7 bo-vf 
(iihh-N^^miSJK^Ttr^o^^ (C*{i^m"T^) > ihh-* >• n-^ajfe-?r{±ihh-N# § 
®%Ktfi}iiX*%fz (HI2, (D) ) o 
[0 0 5 3] 

* J> u-^r<Dig^±m^<Vihh-U<DfrB*^ western blotft-e^ft Lfz 0 7 hn 
-•?<D±mit. PBSTr3 IHi5fci£Lfc^ illfll?t^X-VIV010^M#^x.. 72B#TO#^^ 
Su-ffc^y y ^ • * S ? v -j- frfoftSEl* m^tzo =r > h n-;v • * bn- 
^^irfT-tiihh-Nfi^ffiSJKmT^^oTt^ ihh-X b n — ?ffllfo<D±mxteibhj)mtii 
XZtz (IE] 2 (E)) o 
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[0 0 5 41 

mmm 4 ] 

4^fOn> > n-^isi^ife^ 1 -CpiSL^ihh-^ M3--7$Bfl&£25 cm 2 flasks 
Sv^co K:^o/;I|fit\ PBS-C3ls]ifti£& t KX *) , Ah 

n-vJjHfcfc-ar* *LTV>fcjfiL»&IRimv>;fco fLT, X-VIV010 with TP0 (50ng/ml). F 
L (50ng/ml). SCF (lOng/ml) «Jn U & <b^Ci6X-VIV010 (TPO(50ng/mlK FL(50ng/m 

1) > SCF(l0ng/ml)^) KV^-C&&5 x 10 3 CD34+M^Jfll»^*nx.^o £ 9 LT, CD3 

*±?it£[lliKU 2xl0 3 «&3n^-7y-tr'f Kfl§v>£ 0 2ilfiSmK n n £ ij ^ y \ 
Lfzo tfz^ y**%\?2>Em-e500(O/* g?>5El£ 3 HCTfcK#Jg 

hp< h V ITan — -7 y •te'f T?fi#f L£ 0 ^ nn — T ? -feW fiMethoCult GF H 

4434V (Stem Cell Technologies, Vancouver, Canada) Srfflv^T^f&v^ 1 4 S W&^tk 

[0 0 5 5] 

($jtP:) 

*Yu--?Ml&£&1&&LX&btitzfflJfo*, 7n-t>f h^h'J--e«HffUo 
hn-;i/^ hn-vt*ii(8L/SjWJI&<OCD34Pitt4St±22X*»5»27%-C*ofc3ft*> ihh£]iS#§ 
a$*fcA b n-^jHBJfe-CJ«WL^:CD34llrtt^5tt. 31%a*?>35%fciftJftfcfiifcivCV»fco *IS 
ffi L fejejflUWll&O^bttlR *ttttLfc t - £ x CD3, CD19& V GPA£ X V 

CD41©id ****** TO**iaiWO»a*Klfe*B****-o*:o L^L&rt s <b, 

30%^T^nx.hfiX^tz o Z<DZtX *) inn* Yu-^Xii^ nyfD-^-^ho-v 

trjfc«LT. «&#*^©$Hb& f «Hws*u *^fb*cD34»ttaiifl&^H)6*«fc*t*^rt6tt 

[0 0 5 6] 

2) 0 ihhA h n-veiiiI(S$-fr#<bH^Jla«BJl&Oi^«^ «g:CD34, CFU-C (Colony Form 
ing Unit in Culture> ), CFU-mix (Colony-Forming Units mixed cells^ ^^l^n^ — 
MlStMM) & X miPP-CFC^:{±> 3VFn-;i/-xf n — vxmtfc Liz 
Ui^Ltv>!t 0 Ztz, a* hn-JVtO&Z&Zt, CFU-mixis X OWP-CFC* if <D X 

[0 0 5 7] 
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[0 0 5 8] 

(1) MUM 4 X-M,t>tifcihhX hn-*?£J:«jfijlLfflft4>J1HI4*<. ihhfc .fcfclMgflUB 
[0 0 5 9] 

CB (VFffJAL) CD 3 4+«IJI&tt^ ^ h * >f >MK (TPO (50ng/mlK FL (50ng/ml)> S 
CF (lOng/ml) filTt'f h * * VjRttR D*K*Jfiv»fc) OffftTl?, 0 0 

^g/ml©5El»ttU, XJi«in*Ttw. ihh* hn-v«Biafc*HX*±^ 
fa--7»^L (3>ho-;l/) X-tg^ZtitZo 1 x PBS# s n ^ h n -;i/tf>Jg^JEU(± 

[0 0 6 0] 

(*£*) 

o mWH. M5E 1 Off<EO#**+ (*•)) . - (&t) T^-To AHI&aBJfeSfc, B 
CCD34 +$BJ3&^ CKCFU-C (Colony-Forming Units in Culture) OlfflJfeftSr/F 
-To &*5, CD3 4+«$C(^ 70- *>f h V-^#fTti-iW$*t7kCD 3 4 +mm 
<Dm y kfrbW£ft.tZo HI^O*^ Wt* Yv-'?MBKtt?& student's t te 

sttrp< 0. 0 5f**o 
[0 0 6 1] 

* i-D-v • 7V--eoatjijLaii&oJii«itt. «ffti#t#fc<fc *k iBHfi** J: iramwtt 

^^^,60%(60.7±2.6%)*5«ty ? ^j70%(66.4±2.8%)^Wl$IJ$^^o ifH±±j£or 
< CD34»tMBJfe#ihh*S&3£ U Hr^ -^T?**PTC^ ± l^SMO^H^LT^ 
2>Z.tfrh (MIC) > ihhO*- h^v^T >tf*mfafo~?m^Zft&?zit>t^z.bti& 0 

[0 0 6 2] 

(2) ihh^fS^^^II^^J:^^ hn--rM<7)itjflL5:^c7)ii5itwC)V>T 

{i> UttfflM fcra*ft£i&*U 3 Brttri 0 0^ g/m 1©5E 1 * L X 

[0 0 6 3] 
[0 0 6 4] 

[^ife^6] 

( 1 ) N0D/SCID-7 $ *^<D&m 

ii^ttL-C, LShultz (Jackson Laboratory, bay Harbor, ME, USA) tf* <b <b *Lfc» 
^^^^"b#<btt^6-10M^^N0D/SCID-s2m-/-^^^^^^tL/i o TP0> SCF> FLO^ 
^ET-Cx 3> hn-;v • ^ h n -^«Xfiihh-^ Fn-viM^CB CD34+M£2 

am*«*$*fc. ho- T^eMo±^t?^5SL^itJiit«Bija (hpcs 

Hematopoietic cells) SrEURLfco iiJfilMI 3 ?)* h n -^«0?SA^fi> RtRfltT 
[0 0 6 5] 

(i) CBCD3 4+ (r»> bn-;i/ • 7> hn-T«Xf±Ihh-^ h n-*7^1)jghO^ 
#r©*81ft) , CB • CD 3 4+ffl1fo*Mm'e2Mffl*gm *)r<i 
(TPO (50ng/ml)> FL (50ng/ml), SCF (10ng/ml)) *in^*L»e>*LtaWl& 
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t^iJ:) % 3Z.fi CB - CD 3 Fd-jv^ h n-^M^L < tiihh-* 

hu-^MM£<0&^*2MfflLXmmZtt%}MT&!lafflJ& (HPC : primitive hema 
topoietic progenitor cells) ri*> 4 0 0 cG y X-WMZfrtz'W Xfc, ftflS&flftfrjl 

[0 0 6 6] 

lEHfrfc ** 9 >"f--f 7*»?» ©5lMBJft##3!MBlft-Cl. 500 cGYT?JBStS*Lfc5 x 10 6 WHS** 

[0 0 6 7] 

GBr^) 

t'f b'J-T'ftgUo S3£7M~Cfc <s ihh-X hn--r±"CC2aBi<iMLfe5S 

*HB#fc#tt-*-*£ £:T% U • 7s \>xi-^mWfefoM^&*W&^teMU (SRC) & 

-e^)^lt*IJiI-e^ofco :«2SH:fev>Ttiihh* h n - ^M1fo±.lzm z.tz%M&-? 
3cfr%&Hm otzZtfrb, 7hn- t it«l&^ ffl t7^H-* 

[0 0 6 8] 
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[0 0 6 9] 

(2) $«t*BIJfe<0£tt (A) 

tbCD4 5#MfitJta;#^ffl^T, yu — h l )-izX y)^rt>fttz 0 
[0 0 7 0] 

PCRIt -^-ffcffjK^ y^-Y-^-ie^Ji: LTl±, 5' -CACCTGTAATCCCAGCAGTTT-3' RV* 
5' -CGCGATCTCGGCTCACTGCA-3 ' Zm^Xftt>titz 0 DNAf£*Hi 9 4 S.X- 4 U 9 4 

*-ei# (MO , 5 5jS-C4 5^ (T--U>^) , 3EK7 2jgT?l:fr 

a^*;i/£3 5^*;wL^^Lfc 0 Jgiplj^ii, 2. 5%7#"n.-*r;vm^ifcl» 
_h-e^^v^A yn^W K^-fet-2 2 1 b pO/*^ Kt LXuSmtZfttZo 
[0 0 7 1] 

(mm 

H6 (a) : T?*VV-fflMtm&®MZtitz^yxx&, (v->i, 2, 3) -c 

ti\ RI&ttJi&:ft.arv»tf*, f**«S^CBCD3 4 +fflMtimm-£intz-* y X (U- 
>4, 5, 6, 7, ) T?f±, H hOALUOffft*»ae>*tfco 

&4=»±, ^"J^OtafftOl: hCD4 5ltttt^^to 
[0 0 7 2] 

H6 (B) : ftt hCD4 5tmfaZM^tzmm&8M?$1k<v^vx<v&M&&Mm<r>7 
n— >M h> hy-^*ffe*36*^$*L-CV>So ihhX ho-y|li:«^l$W;CB 
CD 3 4+jMia*»*$*t/S^^^*»?>tt^ tKD4 5+tt^«fi:afli$*ltV^ 
o 3>fn-;K7)7>a-7l)H:ibtLt, ihhX h n-^^fi, CBCD 

[0 0 7 3] 

me (c) :#tt hCD4 5Sb*^ffiv^^iti 3iaramo^">^o#fim®«o 

*BJI& S*t:fcCBCD 3 4 +nffi>*®1fe%fr1z-WXfrh\±, t>CD45+U 
[0 0 7 4] 

(2) ®imi&<Dfkm<vmt 

[0 0 7 5] 

L7to 

[0 0 7 6] 

(»*) 

^H7A, HI 7 B ^Tp-To 

ihh-eiffpS^-fr^jtMUati. BE# ( Nat Med. 1996;2:1329-1337) or<h<CDllb. CD 

i9, a>3smnmm^mmx-^> n „ ftitmn^y y n-* • * Ma-v-cit (bl^b**: 

[0 0 7 7] 

[Ell] A : J >ri T> >TBLXfZ:<r>V*. "f9 -55^&a - Kf £mRNA 

l ; huvec, 2 ; #Kt* fn-7», 3 ; hTERT* h n-^guua, 4 ; ffffijfiu 
5H2O BI Shh (7i«;^r7*^) mRNAtf>3§31 ^ 1 OShh- 1 (Dy°y -f 
T--fe7 hfRT-PCR$^ 0 P-^ 1 ; HUVEC. 2 ; #Jft* b n - v$BJ&, 3 
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JhTERT* l>D-7tt, 4 ; BmjflL. 5 ML 6 ;H20 CilWWA-y^ 
y :^l^7*-#^OmRNA£>3£3lV-^ 1 ; £IERff]fiU ;CD3 4fi§f£RT 

lt1£*fflJ&. U->3 ; CD3 4»ttRT»tt3Wfl& (RTEMU^V >a-;l/) 

[11121 A : l/fn")-f;i/^^-, LTR nW-5W > (long termi 
nal repeat) W*? J T~ V > 71/71- fit (packaging signal) > hrGFP t Mfc 
l/z?!/^?*^^^^^^^^! (humanized Reni llareniformis green fl 
uorescent protein) > IRES (internal ribosome entry originated from EMCV vir 
al configuration) a > h n -)Vt LT it, &<Ds<? 9 -Wm^htitio B : AK 

hXhn-vao^'f-^fMC : SH2, SH325.tfGFPOihh-^» hn- 
■7ii)|-e<5|iaD : ihh-N&tfihh-CK^ttfc RT-PCRKi* ihh^mRNAf£5lO 
I/ - > 1 li 3 > h o - h n - vilfe, V- > 2 fiihh-* h n -v$W& 
, U->3lU FfeOtci^^av bD-;v^f, E : th^bD-^IUJii't 1 

>lli3>fn-^bn-7|fi, l/->2{±> ihh-^hn-vtt^gfo 
[@3] (A)D>fn-;v^hn-7»Xii (B) ihhfA^ >n-vffltif 
]filg|5fcCD 3 4 »ttjffll!&* 2a»|ltt*Bbfc^t/i^l§aiJiy«lfe (primitive HPCs) 
±0£E®^^fSm(A)hTERT* hn-villli (B) ihh^hn-7«« 
4ftfXD3 4 l^tt^* 2ilKit«PML/>:^i:^^j|§atlflLM (primitive HPCs) 
±OMtfcM<7>f&3iX«!(±> FITC-Jte^*-/ ^n-t^T?5^$^CD3 4 
o5m**t. YHJIi, PE-^^e^ ^n-t^t7^$itfcCD3, CD1 
9, GPA> CD1 1 bXiiCD4 lOHIt^to fEMfitS^«>»tt»±> T4V9 

im 4 ] * > n -v*fflj&fc t^.«-C^>5El^E y ^ u-i-frfomzZZ ihhOR&W^t 
iiiH^ttfc^iflLm (HPCs) l±2JBW-e»Jfc$*U SMJfSrt-fco X$4l±> 
-r-&5El*n;^<7)*it*^1- (+»45El*in* ; -J45El*«ftI»*f5-ro ) YWttflUfe 
8t*jm (A) ffll&ife&o (B). C D 3 4 +»^o C D 3 4 

7n _^^ yjy V -frtitfrbnbti&CD 3 4 +jfflJ&<Oi!i£-^«bli:fcB£ frfco (C 
) nn^-IMS (CFU-C) a-f>^f^K"MXho-v|)| 
KM L * P < 0 . 0 5 

[HI5] ihh-* Yu-^fflmt<D#mm^<Q5Emm~£Z>ibhV>M^& ii'Ps^ 
iitzMstrnm (HPCs) rt2awe*JR$tL, JMfrStufco X$Hi{i> SffllfeJtaMWW 
^^-fo +{45E1^». -fi5El^W^^i-o Y*fctt«BHa»*^o (A 

) mm#*o (B) CD3 4+«to fcis, CD3 4+ififttt, 7n-f^> 
> 'J - 6 tL^CD34+iH<Oi^i^Iffi$^fco (C) 3d;-|| 

(CFU-C) o (D) HPP-CFCiXfa-f>K^)f^h-C-WUb 
n-^iSfflJ&Kfcj-L* P< 0 . 0 5 

[0 61 YYS A fcN0D/SCIDTtf*4«O%h CD 4 5 <D^*f (A) )thALUI5^J<^ 

pcRHflsfcL-cfc A*K&mi*ixz>mn&imztifco 2, 3: 

-»75 ? #fil$tt/c-7^^ (3E) « l/->4, 5, 6, 7, I 
tCD 3 4+3WJI&tf f 5£tt3*tfcTtf* (5E) %hCD4 5i±Sffi$^cv-!7^0B 
M (#fl) hCD4 5NH&NM& (HPCs) Oflte-fcarTo (B) tfct: bC 

D4 5j5v&£Jfiv>£. « 8MK^N0D/SCIDv>7*OBM (#it) MNC (WM. 
Jfe) 07D-t^f h U -^^ft^^T'-^NOD/SCIDv^^ti, 
v^v^CD3 4+a C£±) > * hn-vTO^Lt?li*S$*t^HPC s$Ufe (£ 
T) . a^>ti-;v^hD-vtt (£±) x ihh* hn-vjSffljfc (J&T) 
$*tfc 0 ^*ti2®^fi : ^tL7to (C) IMtl 3®K#:ON0D/SCIDV7^OBM (* 
it) MNC (f^^iH) <^)7n-t^ b> by-^*f0^t*fl9*T r -^3>hn->l/ 
©^fn- rffllfe (Jt) Xliihh^hn— ?#llfe (T) -C2 »HWMBS*L;fcli h CD 
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4 5 +mJ&<o&M& (%) Ytttt, pi (3-Mfc"/ntry*A) T^&feSr/Fl-o 

[0 7 A] HPCsOvjVfn-yM #Stfc£gfLfc*fflJfe?>HPC sgt^Hbffi 
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SEQUENCE LISTING 

<110> Renomedix institute 

<120> Method for increasing hematopietic support ability of immortalized human s 
tromal cells by introducing indian hedgehog gene 

<130> P03-0824 

<140> 
<141> 

<160> 2 

<170> Patentln Ver. 2. 1 

<210> 1 
<211> 202 
<212> PRT 
<213> Homo sapiens 

<400> 1 

Met Ser Pro Ala Arg Leu Arg Pro Arg Leu His Phe Cys Leu Val Leu 
15 10 15 

Leu Leu Leu Leu Val Val Pro Ala Ala Trp Gly Cys Gly Pro Gly Arg 
20 25 30 

Val Val Gly Ser Arg Arg Arg Pro Pro Arg Lys Leu Val Pro Leu Ala 
35 40 45 

Tyr Lys Gin Phe Ser Pro Asn Val Pro Glu Lys Thr Leu Gly Ala Ser 
50 55 60 

Gly Arg Tyr Glu Gly Lys He Ala Arg Ser Ser Glu Arg Phe Lys Glu 
65 70 75 80 

Leu Thr Pro Asn Tyr Asn Pro Asp He He Phe Lys Asp Glu Glu Asn 
85 90 95 

Thr Gly Ala Asp Arg Leu Met Thr Gin Arg Cys Lys Asp Arg Leu Asn 
100 105 110 

Ser Leu Ala He Ser Val Met Asn Gin Trp Pro Gly Val Lys Leu Arg 
115 120 125 

Val Thr Glu Gly Trp Asp Glu Asp Gly His His Ser Glu Glu Ser Leu 
130 135 140 
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His Tyr Glu Gly Arg Ala Val Asp He Thr Thr Ser Asp Arg Asp Arg 
145 150 155 160 

Asn Lys Tyr Gly Leu Leu Ala Arg Leu Ala Val Glu Ala Gly Phe Asp 
165 170 175 

Trp Val Tyr Tyr Glu Ser Lys Ala His Val His Cys Ser Val Lys Ser 
180 185 190 

Glu His Ser Ala Ala Ala Lys Thr Gly Gly 
195 200 
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<212> DNA 

<213> Homo sapiens 

<400> 2 

atgtctcccg cccggctccg gccccgactg 
gtggtgccgg cggcatgggg ctgcgggccg 
ccacgcaaac tcgtgccgct cgcctacaag 
ctgggcgcca gcggacgcta tgaaggcaag 
ctcaccccca attacaatcc agacatcatc 
cgcctcatga cccagcgctg caaggaccgc 
cagtggcccg gtgtgaagct gcgggtgacc 
gaggagtccc tgcattatga gggccgcgcg 
aataagtatg gactgctggc gcgcttggca 
gagtcaaagg cccacgtgca ttgctccgtc 
ggcggctaa 



cacttctgcc tggtcctgtt gctgctgctg 60 
ggtcgggtgg tgggcagccg ccggcgaccg 120 
cagttcagcc ccaatgtgcc cgagaagacc 180 
atcgctcgca gctccgagcg cttcaaggag 240 
ttcaaggacg aggagaacac aggcgccgac 300 
ctgaactcgc tggctatctc ggtgatgaac 360 
gagggctggg acgaggacgg ccaccactca 420 
gtggacatca ccacatcaga ccgcgaccgc 480 
gtggaggccg gctttgactg ggtgtattac 540 
aagtccgagc actcggccgc agccaagacg 600 

609 
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